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Presumed hybrids between species of the section Sorbus and the section Micromeles in the genus 
Sorbus are studied by examining their gross morphology, pollen viability, and pollen morphology. 
Four of such Sor6«.s-hybrids are known in Japan. They are Sorbus X rikuchuensis Makino, S. x 
uzenensis Koidz., S. xtangoensis Koidz., and S. xkawashiroi Murata. Based on morphological 
similarities and distribution, parents of the former three are supposed to be S. commixta Fledl. and 
S.japonica (Decne.) Hedl. and, also, those of the last to be S. commixta Hedl. and S. alnifolia (Sieb. 
et Zucc.) C. Koch. Sorbus x rikuchuensis is therefore the correct name for the former three nothospecies. 
Pollen grains of these hybrids are examined for the first time. Viability of the pollen grains of the 
two presumed hybrids shows that 26.6% of S. x rikuchuensis and 66.0% of S. x kawashiroi. In contrast, 
the pollen viability of the presumed parent species are all high percentage, i.e., 98.6% of S. commixta, 
96.4% of S. japonica, and 93.1% of S. alnifolia. Morphology of pollen grains of S. commixta, S. 
japonica, and S. alnifolia can be distinguished from each other in the surface patterns. Their hybrids 
have intermediate surface patterns between those of the parent species. These facts on pollen grains 
support that the presumed relationships between the hybrids and their parents. 
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Fig. 1. Leaf morphology of Sorbus xkawashiroi (A,B: K. Saito s.n. TUS) and S. xrikuchuensis (C,D: K. Saito 
s.n. TUS). Scale line indicates 3cm. 7> zf a -t j- j- d? v K It ® || © ltd . A,B: 7 7 7 a ttil7 F , 
C,D: 'J )f iMti/v F . X 7“ — 'Mi 3 cm. 
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Table 1. Hybrids between Sorbus and Micromeles and their presumed parents. cf 

KS&8I£*©}££3ft5MS. 

KH ft aIMI! OM^lJl) 

'J ^ f- a. 7 ttiivFXi:?7^ny + (/hH 1933) 

S. X rikuchuensis S. commixtaXS. japonica 

f7 ftiiv FX97-^ny 4- (Hill 1962) 

S. Xuzenensis S. commixtaXS. japonica 

i-yJr'sj-i-j}'? F x 7 7 o y 4 (}££ 1961) 
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S. Xtangoensis S. gracilisXS. alnifolia 

d-d-47 v F X 9 7 n y 4 (dbft 1979) 

S. commixtaXS. japonica 

*7'>o 44*vFXTX'44'> (PM 1968, dbft 1979, WEB 1984) 

S. xkawashiroi S. commixtaXS. alnifolia 
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K0g£*t&T?fi*©MS<h«t 

a!E& ft^®^'|nlB<T^J{C^W 
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©5feiffi4iibg|4X;4 J 7^i^§| (Hia®4J:a) 4 
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Ii©ilf4 ; &l)i^, bbM'LXc. 
TE^fi4feL4'^^:^7Sc^L4. ^ttb©!! 

«!*4i-^ttus (mdfc^a^®^4»¥«^ 
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Sorbus X rikuchuensis Makino 'J 7 4a 
7 4 4 7 x K Cultivated at Takano, Kamino- 
yama City, Yamagata Pref., N. Honshu, JA¬ 
PAN, alt. ca. 240m. Seeds originally collected 
from the type tree at Kokuzo-san, Kaminoyama 
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Table 2. Viability of pollen grains of Sorbus hybrids and their presumed parental species. Pollen 
grains of each sample were stained by cotton blue. Voucher specimens : S. X rikuchuensis (K. 
Saito s.n. TUS), S. X kawashiroi (K. Saito s.n. TUS), S. commixta (H. Iketani & H. Hoshi 
no. 775 TUS), S. japonica (J. Iketsu & H. Iketani no. 200 TUS), S. alnifolia (H. Iketani no. 

1718 tus). 



number of stained 
pollen grains 

number of not stained 
pollen grains 

As-f 
□ n 1 

total number 
examined 

mm%j 

viability 

044^7444^8 
S. X rikuchuensis 

85 

235 

320 

26.6 

47X04447K 

S. X kawashiroi 

274 

141 

415 

66.0 

4 4 4-7 8 

S. commixta 

355 

5 

360 

98.6 

7 7 X' n y 4 
jS. japonica 

317 

12 

329 

96.4 

7X4 4 X 

S. alnifolia 

324 

24 

348 

93.1 


City, Yamagata Pref., JAPAN, alt. ca. 340m. 
Kiyoshi Saito s.n. 25 May 1988 (TUS). 

Sorbus X kawashiroi Murata 4 7 'X n 4 4 
Av F Seeds coll, from Mt. Zao. K. Saito 10 
May, 1982. Cultivated at Takano, Kaminoyama 
City, Yamagata Pref., N. Honshu, alt. ca. 240 
m. K. Saito s.n. 18 May 1988A (TUS). 

Sorbus commixta Hedl. ftAv F JAPAN, 
Honshu, Yamagata Pref., Mts. Zao, along “Zao 
Echo Line”, alt. c. 1100m. H. Iketani & H. 
Hoshi 775 (TUS). 

Sorbus japonica (Decne.) Hedlund V y 'J n 
7 4- JAPAN, Honshu, Miyagi Pref., Yamamo- 
tocho, Abukuma Mountains, Kuboma, alt. 80 — 
150m. J. Iketsu & H. Iketani 200 (TUS). 

Sorbus alnifolia (Sieb. et Zucc.) C. Koch 7 
JAPAN, N. Honshu, Miyagi Pref., 
Naruse-cho, Miyato-jima Is., Ohtakamori 
Peak, alt. c. 40m, 141° 09'E, 38° 20' N. H. Ike¬ 
tani 1718 (TUS). 


A < MWftfrbW&l tzWfo* FAA (Il~2 
L tztfk, Darlington & La Cour (1960) 

V lv 7"4- • 7 7 V 7 j. 7 - 

IfefeL, tir, ft© 

(Fig. 2, Table 2). htXv K, 
7 7 X n / 4, r X4 4 X©TD^fiT'«93 
L4>L, 0 4 4 ^ 4TUJ26. 6%, 
4 7 XnT'(J66.0%T'4)-S. 4 7 X n ft BJ§ £ fc 
0 7 4 j. 7 J: 7 LU4 s ', 444 v 8, 7 7 4 n 
7 4, 7X44 X J: 7 

^U^feALt4TE^A^oUT4:§ 4 4If/liJL 
tz. 

MiMfe 4 © it K *5 V © li 

<, li©(4bo § u^iJ^4QbtiT t 11 5 

(Olsson 1974, Strivastava et al. 1977). d © d 

(Fig. 3 : P) i:|5bTll444v K4 s 'ftk© 4 S 

4 *9 (TO25.2^m). 

l^l, cmm 
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Fig. 2. Viable and sterile pollen grains from the hybrids and their presumed parental species. A: Sorbus x rikuchuensis 
(K. Saito s.n. TUS), B: S. x kawashiroi (K. Saito s.n. TUS), C: S. commixta (H. Iketani & H. Hoshi no. 775 TUS), 
D: S. japonica (J. Iketsu & H. Iketani no. 200 TUS), E: S. alnifolia (H. Iketani no. 1718 TUS). Scale line indicates 
50 pm. zf a -t j- f- v K H t S $ tl h CD 3 © © It . X 'r — 50 ll m. 
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Jii, HnJtHtefc b //). 9 7 / 7 22.4— 

(28. 4) — 33. 5 At m, 2. 61 Atm, + 7 7u22. 6- 
(28. 6)-35. 1 Jim, 3. 22 Atm, 7/7vK22. 9- 
(25. 2) —27. 4/im, 1.10//m, 7 7 7o 7+24.9- 
(27. 6) —29. 5 Atm, 1.12 Atm, T/++7 24. 9- 
(28. 3)-30.5Atm, 1.25Atm. &WZt ic & £ t 
|J liffecD 3 g + 0 fe§£Ji©i|i§ 

£#[©(£ bo § 

MM (Fig. 3 : E) 

7 7 d y + (30. 8 Atm), 7X'4-t'> (33.4 
/tm) ®2g^l<, 'J7fa9 (25. 1 Atm) 
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Fig. 3. Variation of pollen size and shape of Sorbus hybrids and their presumed parental species. All samples were 
counted under light microscope based on 50 grains which were stained by cotton blue. P: polar length, E: equatorial 
diameter. P/E: ratio of polar length and equatorial diameter. Horizontal lines indicate whole range of variation; 
position of vertical lines is mean value; and squares show mean value ± standard deviation. A: Sorbus x rikuchuensis 
(K. Saito s.n. TUS), B: 5. x kawashiroi (K. Saito s.n. TUS), C: S. commixta (H. Iketani & H. Hoshi no. 775 TUS), 
D: S. japonica (J. Iketsu & H. Iketani no. 200 TUS), E: S. alnifolia (H. Iketani no. 1718 TUS). /x 7 u •=& ± 
7 7-7 K n £ + © Jf $ tl h MfH©fi©71:f&f£©/ £ $ . =i -y b y 7"ru- $ tl tz © © h- \z 

-z> ^ P: MM, E: MM, P/E: ® liM £ U ititg © it . ffi 

m«¥£mb©m, 
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Fig. 4. Pollen morphology of Sobus x rikuchuensis. A: equatorial view, B: equatorial view including aperture, 
C: polar view, D: sculpture in the center of mesocolpium, E: sculpture near colpus margin. Scale lines A-C: 10/un, 
D,E: 2 urn. Voucher specimen: K. Saito s.n. (TUS). U yfaMDi? K ©tEf$fi®JHSI. A: 

B: MU (2£^gfi£^if), C: g||, D: / V3^^Ag|SoE^t. E: M Ml 2 © S£ X# . X£ 
— 7P (i A — C: 10/Mm.D, E: 2 // m. 
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Fig. 5. Pollen morphology of Sorbus xkawashiroi. A: equatorial view, B: equatorial view including aperture, 
C: polar view, D: sculpture in the center of mesocolpium, E: sculpture near colpus margin. Scale lines A-C: 10//m, 
D,E: 2 ^m. Voucher specimen: K. Saito s.n. (TUS). 97 v'p 999'?F ©TEf&fiA <DMM. A: zfcMM, 

B: BMWi C: mm, D: ^ V3;i/hpA^©^9f, E: '®MiS©i£;9Pt. *9 

— A li A — C : 10 pi m, D, E: 2 li m. 







mmmmm 


% 2 ■% 


¥5X3^4^ 


Fig. 6. Pollen morphology of Sorbus commixta. A: equatorial view, B: equatorial view including aperture, C: polar 
view, D: sculpture in the center of mesocolpium, E: sculpture near colpus margin. Scale lines A-C: 10 pm, D,E: 
2 ,um. Voucher specimen: H. Iketani & H. Hoshi no. 775 (TUS). 4 j- ii v K © ffl . A: 

B: ^ it II C: @11, D: J V =» ^ t° 9 A E: MM 12 © . X 4 - 

/WiA —C: 10 // m. D, E: 2 // m. 


Ag KMU 4 fz. o to © (4 4 
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KiTX'+t'> © tMlftJI^Ag&^'f'. 0 4 ^ 4 

tiivisv 


Slgffi^ft£M&1988, H. M 

J; -5 ic, 

Fiiltf ti? - ? Kx^7 '? 
n y 4- & J; (T'4 ± i) -v K XTX+t'>® 2 


Fig. 7. Pollen morphology of Sorbus japonica (A-E) and S. alnifolia (F-J). A, F: equatorial view, B, G: equatorial 
view including aperture, C, H: polar view, D, I: sculpture in the center of mesocolpium, E, J: sculpture near colpus 
margin. Scale lines A-C, F-H: 10/an, D, E, I, J: 2 pm. Voucher specimens: A-E; J. Iketsu & H. Iketani no. 200 
(TUS), F-J; H. Iketani no. 1718 (TUS). y y 4 a J + (A- E) is J; Xl T X 4 t 4 (F-J) ©ftt5)f±©ff^ 

m. a, F: mmm, b, g ; mu c mwmwz&ti'), c, h : m,d, i : y v 3 »e y 

E, J: #IJii2©K*iU X4-/H4A-C, F-H: 10//m, D, E, I, J: 2 ju m. 
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J. Jap. Bot. 6 : 11 (1929). 
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Geobot. 2 : 52 (1933). Ohwi, FI. Jap. 669 
(1953) ; 1. c. ed. Engl. 551 (1965), “S. Xuzenen- 
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Phytotax. Geobot. 2 : 52 (1933), pro syn.) 

Ariosorbus uzenensis (Koidz.) Koidz. in Yuhki, 
FI. Yamagata 39 & in Act. Phytotax. Geobot. 
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pro syn. 
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